Circulating Tumor DNA Alterations in Advanced Urothelial Carcinoma and Association with Clinical Outcomes: A Pilot Study.
Cell-free circulating DNA (cfDNA) can be used for noninvasive profiling of tumor genomic aberrations. We hypothesized that molecular alterations may inform prognostication in advanced urothelial carcinoma (aUC). We evaluated 124 aUC patients who underwent cfDNA analysis using a 73-gene sequencing panel (Guardant360). The association of molecular alterations and clinical factors with overall survival (OS) and failure-free-survival (FFS) was evaluated using the Kaplan-Meier method and Cox proportional-hazards regression. The median age was 72yr, and 65 patients (52.4%) received prior therapy with platinum, 21 (17.1%) with a taxane, and ten (8.1%) with a PD-1/PD-L1 inhibitor. At least one genomic alteration was detected in 112 patients (90.3%). The median number of alterations per sample was four (range 0-80). Commonly altered genes included TP53 (54.8%), PIK3CA (24.2%), ARID1A (22.6%), ERBB2 (19.4%), EGFR (16.1%), NF1 (13.7%), RB1 (12.9%), FGFR3 (11.3%), BRAF (10.5%), BRCA1 (10.5%), and RAF1 (8.9%). BRCA1 and RAF1 alterations were associated with worse OS (hazard ratio [HR] 2.48; p=0.07; HR 4.87; p=0.007) and FFS (HR 2.35; p=0.016; HR 2.40; p=0.047). Poor Eastern Cooperative Oncology Group performance status and the presence of visceral metastasis were associated with shorter OS; genomic evolution was observed. In conclusion, cfDNA molecular alterations were detected in most aUC patients. BRCA1 and RAF1 alterations were negatively prognostic, supporting further evaluation of DNA damage response and RAF kinase inhibitors. PATIENT SUMMARY: Noninvasive testing of cell-free circulating DNA in advanced urothelial carcinoma identifies clinically relevant molecular aberrations. Alterations in BRCA1 and RAF1 genes appear to be negatively associated with clinical outcomes, supporting further study of DNA damage response and RAF kinase inhibitors in selected patients.